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DU N 
The neurologic examination is a tool for localisation of a lesion 
and gives some insight into the severity of the neurologic disease. 
The initial neurologic examination includes observation of mental 
status, posture and gait, musculoskeletal palpation, conscious 
proprioception (CP), and cranial nerve function. 1 A complete 
neurologic examination should be performed in any animal 
where neurologic dysfunction is suspected on initial examination. 
The first step is to differentiate between intracranial disease and 
spinal disease. Some signs of intracranial disease include seizures, 
mentation changes (mental dullness or aggression), hemiparesis 
(one-sided weakness) and cranial nerve deficits.1 A complete 
physical examination including a rectal examination and 
orthopedic examination is also indicated to rule out concurrent 
disease that may contribute to neurologic dysfunction. This 
guide will focus on lesion localisation of spinal cord disease. A 
neurologic examination worksheet has been included for use in 
assessment of neurologic conditions (Appendix 1). 
The history of the animal's general health and the progression of 
its clinical signs will give insight into likely differential diagnoses. 
For example, the owner should be asked questions about changes 
in mentation and about the duration and progression of clinical 
signs. The owners should be asked about administration of 
medication and the response to this medication. This information 
is combined with the clinical examination to determine the 
diagnostic plan. In general, an older animal is more likely to have 
a degenerative or neoplastic condition whereas a juvenile animal 
is more likely to have a congenital or infectious condition. The 
differential list begins as a listing of probabilities based on the 
animal's signalment and history. 
A s 
If the animal can walk, its gait should be evaluated unassisted. If 
the animal cannot walk unassisted, support can be offered with a 
sling or by holding the base of the tail to determine if the animal is 
paralysed (complete hick of voluntary motor to the leg) or paretic 
(weakness of the leg while retaining voluntary motor function). 
A visual assessment of voluntary leg placement of all four legs is 
made with particular focus on paw placement, crossing over of 
legs (ataxia) and scuffing of nails during the swing phase. The 
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presence of muscle atrophy and an assessment of muscle tone are 
noted during the gait examination. 
Postured 
Conscious proprioception and hopping of each leg are commonly 
all that are required to determine if a neurologic deficit is present. 1 
Conscious proprioception is determined by superficial, large 
diameter fibres in the spinal cord which are the first to be damaged 
when significant spinal cord compression is present.1 Additional 
tests include wheelbarrowing, extensor postural thrust, and 
hemistanding/hemiwalking reactions.1 
Conscious proprioception (Figure 1) -Each leg is evaluated for CP 
deficits. This should be performed with the same hand (usually 
your dominant hand) while supporting the body with your other 
arm. While supporting the animal's weight, the paw is picked 
up and placed with the dorsum of the paw on the ground. An 
effort is made to minimise other stimulation such as bending the 
elbow or stifle. The normal reflex is for the animal to immediately 
correct the paw position to a normal standing position. 
Hopping (Figure 2) -Each leg is tested independently. The animal 
is supported and positioned so that the entire weight ~f the animal 
is placed on one leg. The animal is then moved fqrw~rd, laterally, 
and medially. Poor initiation of the hopping refle~ is indicative of 
proprioceptive deficits while poor follow-through suggests paresis 
(motor dysfunction).1 
reactions 
Cutaneous trunci muscle (CTM) reflex (Figure 3) - The CTM 
reflex is commonly known as the panniculus reflex. The sensory 
stimulation is provided by cutaneous branches of spinal nerves 
in predictable derma tomes while motor innervation in the dog is 
provided by the lateral thoracic nerve (C8-T1).2 
The CTM reflex is examined by gently pinching the superficial 
skin along the dorsum just lateral to the midline with a small 
haemostatic forceps. A positive response is twitching of the skin. 
The examination is started at the level of the lumbosacral joint 
and continued forward in one centimetre increments until a 
response is noted. The reflex is normally noted at the fifth or sixth 
lumbar vertebra continuously to the cranial thoracic region.2 The 
reflex is tested on both the left and right side to determine 





A. Conscious proprioception is tested while 
supporting the animal's weight; the foot is picked up and 
placed with the dorsum of the paw on the ground. B. A dog 
with a right hind leg conscious proprioceptive deficit two weeks 
after hemilaminectomy for intervertebral disk extrusion. 
location, theinterpretation is that the reflex is absent caudal to the 
level of the lesion reflecting the sensory dermatome. 1 
Spinal hyperaesthesia - Testing for spinal hyperaesthesia is 
typically performed last to avoid losing cooperation of the animal. 
The minimal stimulus required to elicit a response is applied. As 
with the CTM, the spinal hyperaesthesia testing is starting over 
the lumbar region and moves forward. While providing support 
under the abdomen, pressure is applied to each dorsal spinous 
process. A behavioural reaction to what should normally be a 
harmless stimulus is interpreted as pain. Abdominal support 
simultaneously allows the examiner to detect abdominal splinting 
in response to pain. Increased muscle tension may be appreciated 
when the painful area is palpated. 
Additional manipulation of the neck or lumbosacral region can 
be carried out to further localise a painful lesion and characterise 
animal's body and positioning them so their entire weight is 
placed on one leg. The animal is then moved forward, laterally, 
and medially. 
3. The cutaneous trunci muscle (panniculus) reflex 
is examined by gently pinching the superficial skin along the 
dorsum just lateral to the midline with a small haemostatic 
forceps. The normal caudal extent of the reflex is shown at the 
5th or 6th lumbar vertebra. 
range of motion. Care must be taken if spinal instability is 
suspected such as atlantoaxial luxation or cervical vertebral 
myelopathy since manipulation can significantly exacerbate 
clinical signs. 
Recumbent examination 
Examination of the segmental reflexes in the legs is performed in 
the recumbent animal. The segmental reflexes represent a 
continuous arc from the leg to the spinal cord and back to the leg, 
across a specific section of the cord (Figure 4). Exaggeration of 
these reflexes is consistent with lack of inhibition and thus a spinal 
lesion above this segment (upper motor neuron- UMN).Absence 
or reduction of these reflexes is consistent with a lesion 
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4. A simple myotactic reflex arc begins with sensory 
input from stretch receptors in the muscle. The nerve impulse 
travels proximally Cblue arrows) through the dorsal nerve root 
to the grey matter of the spinal cord. The sensory nerve fibre 
(blue) synapses with the motor nerve fibre (green) within 
the grey matter of the spinal cord. The motor nerve impulse 
travels through the ventral nerve root distally (green arrows) 
to innervate the muscle. This causes muscle contraction which 
is observed. 
Figure 5. The extensor carpi radialis muscle reflex is tested 
with the leg supported. The muscle belly is struck with the 
point of the reflex hammer just distal to the elbow. 
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supported. The triceps insertion tendon is struck with the 
reflex hammer just proximal to the olecranon. 
within this segment (lower motor neuron - LMN). The spinal 
cord segments are indicated by their location, cervical (C), 
thoracic (T), lumbar (L) .and sacral (S), and their number. Note 
the spinal cord segment does not exactly correspond to the 
vertebral location with the spinal cord ending at approximately L6 
in the dog. The termination of the spinal cord is variable in the 
cat and can be from L7 to the end of the sacrum. 
The spinal cord is divided into four sections.4 The first section 
includes the area between the first and fifth cervical spinal cord 
segments (Cl-CS). The second section is betw~eh the sixth 
cervical and second thoracic spinal cord segments ( C6-T2) and 
includes the cervical intumescence. The largest section involves 
the area between the cervical and lumbar intumescences (T3-L3). 
The final section includes the remainder of the spinal cord and 
the lumbar intumescence (L4-S3). Foreleg reflexes involve the 
C6-T2 section while hindleg reflexes involve the L4-L7 section. 
The perineum involves the S 1-S3 section. 
Foreleg examination - Foreleg spinal reflexes are unreliable and 
cannot always be elicited, even in normal animals. 1 Absent or 
decreased reflexes indicating a lower motor neuron lesion should 
be interpreted with caution however, strong, brisk reflexes are 
generally indicative of an upper motor neuron lesion.1 The 
withdrawal reflex is generally considered the most reliable foreleg 
reflex but can still be variable. Agreement between neuroanatomic 
localisation using the withdrawal reflex and a diagnosis detected 
by magnetic resonance imaging was only 65% in one report. 3 The 
withdrawal reflex was more likely to accurately locate a lesion in 








Extensor carpi radialis reflex (Figure 5) - The extensor carpi 
radialis muscle is innervated by the radial nerve which originates 
from the C7-Tl spinal cord segments. 1 The leg is supported under 
the elbow so that the carpus is flexed and the digits are suspended 
from the table or ground. The muscle belly is struck with the 
point of the reflex hammer just distal to the elbow. A normal 
response is extension of the carpus. 
Triceps reflex (Figure 6) - The triceps brachii muscle is also 
innervated by the radial nerve.1 The leg is supported as for the 
extensor carpi radialis reflex. The triceps brachii muscle tendon 
of insertion is struck with the reflex hammer just proximal to the 
olecranon. The normal response is slight extension of the elbow 
and visible contraction of the muscle belly. The triceps muscle is 
essential for weight bearing of the foreleg and decreased muscle 
tone can be recognised with a radial nerve deficit. 1 
Biceps reflex (Figure 7) -The biceps brachii muscle is innervated 
by the musculocutaneous nerve which originates from the C6-
C8 spinal cord segments. 1 The reflex can be tested in either the 
recumbent leg or the upper leg of the standing animal. The index 
finger is placed over the tendon of insertion on the medial aspect 
of the elbow with the elbow slightly extended. The finger is struck 
by the reflex hammer. A normal response is slight flexion of the 
elbow accompanied by muscle contraction. 
Figure 7. The biceps brachii reflex is tested by placing the 
index finger over the tendon of insertion on the medial aspect 
of the elbow. The finger is then struck by the reflex hammer. 
Withdrawal (Figure 8) - In the front leg the withdrawal reflex 
is primarily an assessment of the C6-T2 spinal segments. An 
increasingly noxious stimulus is applied to the paw until a response 
is appreciated. The dorsal and palmar aspects of the paw as well 
as the medial and lateral surfaces should be examined separately 
to assess each dermatome. Autogenous zones of innervation 
and the associated cord segments are described elsewhere. 1 A 
normal response is brisk, complete flexion of the leg. Withdrawal 
is a reflex and as such is used in lesion localisation. It does not 
indicate severity of disease or perception of pain. 
Pain perception (Figure 9) - Pain perception is examined 
simultaneously with the withdrawal reflex. The spinal cord 
segments being assessed are dependent on the dermatome being 
Figure 8. The withdrawal reflex is tested by gradually applying 
an increasingly noxious stimulus to the paw until a response is 
appreciated. A normal response is complete and brisk flexion 
of the leg. 
tested. Superficial pain perception is tested by pinching the skin 
of the digits. Deep pain perception is tested by applying a crushing 
stimulus to the nail bed or periosteum of the digit with haemostatic 
forceps. A positive response requires conscious awareness of the 
noxious stimulus being applied. This may include turning to look 
at the paw, crying out, dilation of the pupils, breath holding, or 
increased panting. An accurate assessment of deep pain 
perception is imperative since it is the last spinal function to be 
lost and is often used as a negative prognostic indicator for severe 
spinal cord lesions. 
Hindleg examination - Hindleg reflexes are more reliable and 
easier to elicit than foreleg reflexes. 
Quadriceps reflex (Figure 10) -The quadriceps reflex is known 
as the patellar reflex. The quadriceps muscle is innervated by 
the femoral nerve which originates from the L4-L6 spinal cord 
segments. 1 The leg is supported under the thigh with the stifle 
relaxed and slightly flexed. The patellar tendon is struck with the 
reflex hammer. A normal response is a single, quick extension of 
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the stifle. The quadriceps muscle is the most reliably interpreted 
myotatic reflex, however the response may be less brisk in large 
dogs compared to small dogs. 1 
Deep pain perception is tested by applying a 
crushing stimulus to the nail bed or periosteum of the digit 
with haemostatic forceps. A positive response requires 
conscious awareness of the noxious stimulus being applied 
including turning to look at the paw, crying out, dilation of the 
pupils, breath holding, or increased panting. The cat pictured 
had no deep pain perception of the tail due to a traumatic tail 
avulsion injury. Note that the cat does not appear aware of the 
manipulation ofthe tail despite the haemostatic forceps closed 
over the caudal vertebra of the tail. 
10. The quadriceps reflex is tested by supporting the 
leg under the thigh with the stifle relaxed and slightly flexed. 
The patellar tendon is struck with the reflex hammer. A normal 
response is a single, quick extension of the stifle. 
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supported while the muscle belly along the cranial lateral 
aspect of the proximal tibia is struck with the point of the 
reflex hammer. A normal response is flexion of the hock. 
Cranial tibial reflex (Figure 11) - The cranial tibial muscle is 
innervated by the peroneal branch of the sciatic ,nerve which 
originates from the L6-L7 spinal cord segments.l With the leg 
supported, the muscle belly along the cranial lateral aspect of the 
proximal tibia is struck with the point of the reflex hammer. A 
normal response is flexion of the hock. 
Gastrocnemius reflex (Figure 12) -The gastrocnemius muscle is 
innervated by the tibial branch of the sciatic nerve which originates 
from the L7-Sl spinal cord segments. 1 The gastrocnemius reflex 
is tested by striking the common calcanean tendon between the 
muscle belly and the insertion on the calcaneus. Alternatively, an 
index finger is placed on the lateral fabella and struck with the 
point of the reflex hammer. A normal response is extension of the 
hock and contraction of the gastrocnemius muscle belly. 
Direct sciatic reflex (Figure 13) -The sciatic nerve (L6-Sl) can be 
directly stimulated at its most superficial location just caudal to 
the greater trochanter of the femur. An index finger is placed in 
the depression between the greater trochanter of the femur and the 
ischial tuberosity. The finger is struck with the reflex hammer. A 




striking the common calcanean tendon between the muscle 
belly and the insertion on the calcaneus. B. The gastrocnemius 
reflex can also be tested by striking a finger which is placed 
on the lateral fabella with the point of the reflex hammer. A 
normal response is extension of the hock and contraction of the 
gastrocnemius muscle belly. 
13. The sciatic nerve is directly stimulated by striking 
an index finger which is placed in the depression between the 
greater trochanter of the femur and the ischial tuberosity with 
the reflex hammer. A normal response is flexion of the stifle 
and extension of the hock. 
the superficial skin around the anus. A normal response is 
contraction of the external anal sphincter and flexion of the tail. 
Withdrawal- see foreleg examination. In the hindleg the withdrawal 
reflex is primarily an assessment of the sciatic nerve (L6-S 1). 
Pain perception- see foreleg examination. The dermatomes of the 
hindlegs are such that the medial aspect of the paw is innervated 
by the femoral nerve (14-6) while the lateral aspect of the paw is 
innervated by the sciatic nerve (L6-S 1). 
Perineal reflex (Figure 14) - The perineal region is innervated 
by the pudendal nerve (S1-S2) providing sensory innervation 
and motor innervation to the external anal sphincter. 1 The 
perineal reflex is examined by gently pinching the superficial skin 
around the anus. The reflex can also be examined during rectal 
examination. A normal response is contraction of the external 
anal sphincter and flexion of the tail. The perineal reflex is the 
best indicator of functional sacral spinal cord segments. 1 
Tail - The tail may be assessed for motor and pain perception. 
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The tail is rarely affected by an isolated neurologic deficit but 
tail avulsion, fractures, or caudal intervertebral disc disease can 
occur. Caution should be taken in interpreting tail movement as 
voluntary movement since reflexive tail wagging may be present 
in dogs with paralysis. 
ERPR N UR N NGS 
The severity of neurologic deficits is used as a prognostic indicator 
for animals with compressive lesions of the spinal cord. The first 
clinical sign associated with spinal compression is pain. This may 
occur with or without functional neurologic deficits. Nerve root 
signature is seen as a single leg lameness due to radicular (nerve 
root) pain. Conscious proprioception is controlled by large 
diameter fibres in the superficial area of the spinal cord and hence 
deficits in conscious proprioception are often the first clinical 
sign noticed.' As compression of the spinal cord continues, the 
medium diameter fibres controlling motor function are affected 
which results in paresis or paralysis and loss of voluntary urinary 
bladder functionY Finally, the small fibres which transmit pain 
perception to the cerebrum are compressed which results in loss 
of deep pain perception.' Superficial pain perception may be 
variable and is not generally used as a prognostic indicator. 
A grading scheme has been described to document the severity of 
neurologic disease using a scale from 0 to 5, where 0 is normal and 
5 is the most severe (Table 1).5 







Presence of spinal pain without neurologic deficits 
Loss of conscious proprioception with 
ambulatory paresis 
Loss of conscious proprioception with non-
ambulatory paresis 
Complete paralysis with retention of deep pain 
perception 













Figure 15. The spinal cord sections are separated into cervical 
(Cl-C5), cervicothoracic (C6-T2), thoracolumbar (T3-L3), and 
lumbar (L4-S3). The typical reflexes identified with a lesion in 
each spinal cord section is noted in the table. For example, a C6-
T2 lesion wi II cause upper motor neuron (U M N) reflexes to the 
hind legs and lower motor neuron (LM N) reflexes to the forelegs. 
A properly performed neurologic examination allows the clinician 
to accurately determine the severity of neurologic disease and to 
localise the site of the lesion. This permits the clinician to refine the 
differential diagnosis list and determine further diagnostic 
evaluation and treatment. The neurologic examination also provides 
important information that can be used as a prognostic guide. 
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Signalment: 
History & Physical exam: 
Mentation 
Posture 
Gait/motor function . 
CRANIAL NERVES 




Small (SL Medium (M), Large (L) 
Horner's Syndrome 
(Sympathetic trunk) 
Direct pupilliary light reflex 
(11&111) 
Indirect pupilliary light reflex 
(11&111) 
Strabismus 




{Ill, IV, VI,&VIII) 
Palpebral 
(V&VII) 

















Voluntary unination? Yes No NE 
Bladder distension? Yes No NE 
Incontinence? Yes 
Ease of manual expression? 




























SPINAL REFLEXES & DEEP PAIN PERCEPTION 
Right 
Left Reflex (Innervation) Right 








YES Deep Pain Perception YES 
NO NO 
Hindlimb Quadriceps (Patellar) 
(Femoral; L4-6) 
Cranial tibial 
(Sciatic, peroneal branch; L6-L7) 
Gastrocnemius 







YES Deep pain perception YES 
NO NO 
SPINAL HYPERESTHESIA YES NO NE 
Location: 




Intracranial: Forebrain Brainstem Cerebellum 
Vestibular (Peripheral I Central) 
Spinal Cord 
C1-C5 C6-T2 








3 4 5 
Key: Abscent (0), Decreased (1), Normal (2L Increased (3L Clonus (4L Not examined (NE) 
Grade: spinal pain (1), ambulatory paresis (2), nonambulatory paresis (3L paralysis (4), paralysis no deep pain (5) 
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